The authors report a case of a 64-year-old male with Alzheimer's disease (AD) and dementia with Lewy bodies (DLB) pathology at autopsy who did not manifest the core symptoms of DLB until very late in his clinical course. His initial presentation of early executive and language dysfunction suggested a cortical dementia similar to frontotemporal lobar degeneration (FTLD). Core symptoms of DLB including dementia, hallucination, and parkinsonian symptoms were not apparent until late in the course of his illness. Autopsy revealed both brainstem and cortical Lewy bodies and AD pathology. Family history revealed 7 relatives with a history of dementia including 4 with possible or probable DLB. This case is unique because of the FTLD-like presentation, positive family history of dementia, and autopsy confirmation of DLB. (J Geriatr Psychiatry Neurol 2003; 16:59-64) 
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Autopsy studies have demonstrated Lewy bodies (LBs) in the brains of at least 15% to 25% of patients with dementia. [2] [3] [4] Approximately 50% to 70% of DLB cases also have sufficient Alzheimer's pathology to meet criteria for AD. 5 Clinically, DLB is frequently characterized by dementia, fluctuation in cognition and attention, visual hallucinations, and parkinsonian symptoms. 1 "Cortical" symptoms, such as executive dysfunction and aphasia, occur in more advanced stages of DLB but have not been reported as presenting symptoms. [6] [7] [8] [9] In this report, we describe a case of neuropathologically confirmed DLB, with early executive dysfunction and aphasia with a positive family history of dementia.
CASE PRESENTATION
The proband, a 64-year-old right-handed male aerospace engineer, was referred to a local neurologist for evaluation of a 3-year history of mild depressive symptoms, memory and speech disturbance, and deterioration in handwriting after cardiac bypass surgery. He reported new onset of difficulty recalling names of casual professional and social acquaintances. Although these symptoms were continuous and troublesome to the patient, they were not initially apparent to others. He continued to function at work and at home without substantial difficulties. More recently, his cognitive difficulties had become noticeable to his wife with loss of language and decision-making skills. His wife noted relatively intact recall for recent events, although he reported using written notes to assist his memory. He had been able to maintain full-time employment as an aerospace engineer. Past medical history was significant for coronary artery disease and successfully treated pernicious anemia. The neurologist found no signs of parkinsonism on examination.
Initial neuropsychological evaluation (see Table 1 ) revealed constructional dyspraxia and mild difficulties with executive functioning. He was noted to be fluent with superior intellectual functioning and memory that was "high for age" with no recall deficits.
His prior evaluation by his primary care physician had been negative and included serum chemistry, sedimentation rate, VDRL and serum B12. Head computed tomography (CT) at that time demonstrated slight prominence of the sylvian fissure area at the left temporal tip with normal-sized ventricles. The neurologist attributed his cognitive problems to age, whereas the neuropsychologist attributed them to mixed anxiety and depression.
He was subsequently referred to a psychiatrist and underwent a series of treatment trials with antidepressants including selective serotonin reuptake inhibitors and tricyclic antidepressants. However, his cognitive difficulties continued to progress, leading to retirement at age 65.
At age 70, the patient was evaluated by his primary care physician secondary to subjective reports of cognitive decline. The neurological evaluation revealed no parkinsonian signs and symptoms. His primary care physician felt that his cognitive functioning was normal. However, the patient was referred for neuropsychological reassessment in a dementia specialty clinic. During this evaluation, the patient reiterated his complaints of a progressive decline in memory, speech, and cognition with depressed mood.
Evaluating neuropsychologists noted he had significant depression with dysphoric mood, early morning awaking, and thoughts of death and euthanasia. On examination (see Table 1 ), he was noted to be aphasic with a Folstein Mini-Mental Status Exam (MMSE) 10 score of 24/30, reflecting difficulties with serial 7s, delayed recall, and inability to correctly copy intersecting pentagons. Examiners noted impairments in executive functioning, language, and verbal memory with significant word-finding difficulties. Periodic neurological examinations from age 71 to 77 documented continued cognitive decline. Aphasic symptoms included increasingly severe difficulties with word finding, naming, and word comprehension. He also exhibited evidence of apraxia. He developed behavioral disturbances including auditory and visual hallucinations, verbal outbursts, agitation, pacing, and frequent falls. He was treated with multiple psychotropic medications including antipsychotics, antidepressants, anxiolytics, and anticonvulsants, with poor clinical response. The proband maintained some insight into his disorder stating, "My brain is going away and I cannot convert thoughts to words."
Parkinsonian symptoms including bradykinesia appeared at approximately age 73 and were noted to worsen after treatment with haloperidol with an increase in tremor, rigidity, abnormal gait, and posture.
General neurological examination at age 76, 15 years after the onset of dementia symptoms, noted continued evidence of clinical parkinsonism with cogwheel rigidity; slow, stooped shuffling gait; and positive snout reflex. Resting tremor, extraocular movement abnormalities, and other parkinsonian signs were not appreciated. Magnetic resonance imaging and computerized axial tomography revealed mild to moderate cerebral atrophy. Electroencephalogram (EEG) demonstrated diffuse slowing. His functional status worsened, and his behavioral disturbances including severe agitation and assaultive behavior increased, eventually leading to nursing home placement. Neurological examination at age 78 revealed a severe global aphasia and worsening parkinsonism, although without tremor.
He died at age 79 from acute bronchopneumonia and multiple pulmonary emboli.
FAMILY HISTORY
Family history obtained from family members revealed a clinical history of dementia in 7 relatives including his mother and sister (Figure 1 ).
First-Degree Relatives
The proband's mother (II 4) was approximately 60 years old when she demonstrated difficulties with memory, organization, planning, and visual spatial deficits. She would wander and become lost in her neighborhood on multiple occasions. Approximately 2 to 3 years into the course of her illness, she demonstrated a marked decline in her ability to perform activities of daily living as well as slowing of her movements, difficulty maintaining balance, and urinary incontinence. There was no history of fluctuating mental status. She died at the age of 65.
The proband's sister (III 7) first manifested symptoms of dementia when she was in her late 50s. Her family reported difficulties with executive functioning and memory with decline in ability to perform activities of daily living. Neurological evaluation at age 61 found severe and continued deterioration in functioning with normal laboratory parameters and head CT demonstrating generalized atrophy. Reexamination at age 62 documented inappropriate affect, with excessive laughing and joking during the examination; conversation was noted to be "rich in puns." Cognitive evaluation at that time revealed delayed recall of 2 out of 3 items after 5 minutes. On neurological examination, she demonstrated parkinsonian symptoms with rigidity, cogwheeling, and shuffling gait. She was also noted to have a positive glabellar, bilateral grasp, slight Babinski, and poor upward gaze. Head CT demonstrated severe cortical atrophy, normal lumbar puncture, and EEG slowing of background activity.
Her dementia continued to worsen with cognitive and functional decline, auditory and visual hallucinations, and worsening parkinsonian symptoms. She subsequently developed language impairments, and her mental status fluctuated from episodes of coherence to periods of bizarre behavior. Terminally, she was mute and bedridden, dying at age 65.
Second-Degree Relatives
The proband's maternal aunt (II 1) had memory problems that began in her 70s. She died in her late 70s/early 80s. She did not demonstrate parkinsonism, hallucinations, or bizarre behaviors. The proband's maternal aunt (II 2) initially manifested symptoms of dementia during her 60s. Her family reported difficulties with memory, visuospatial and executive functioning. She would frequently wander the neighborhood, becoming lost. As her illness progressed, she became paranoid and developed aphasia and apraxia. Eventually, she was institutionalized at a state mental hospital secondary to extreme combativeness and resistiveness to care. At the time of death, she was virtually mute.
The proband's maternal uncle (II 7) had a history of excessive alcohol intake. His dementia symptoms began in his 60s with his family reporting difficulties with memory, apraxia, and visuospatial and executive functioning. Toward the end of his life, he developed parkinsonian symptoms with slow, stooped gait; bradykinesia; and resting tremor. He also manifested symptoms of agitation, paranoia, and visual and auditory hallucinations. Although he continued to use alcohol until his death, his dementia and behavioral symptoms were generally not associated with intoxication or withdrawal.
Third-Degree Relatives
The proband's cousin (III 2) is 80 years old and reports a 1-year history of increasing difficulty with short-term memory that interferes with daily activities, visuospatial dysfunction with geographic disorientation, and slight impairment of executive functioning. She had a recent Clinical Dementia Rating (CDR) Scale 11 score of 1.0, indicating mild dementia, and Neuropsychiatric Inventory Score (NPI) 12 (Figure 2a ). Immunohistochemistry for alpha-synuclein (LB 509, Zymed) demonstrated widespread inclusions in the substantia nigra, cingulate gyrus, parahippocampal gyrus, and amygdala (Figure 2b ). There were immunopositive neurites in these regions and in the CA-2 subfield of the hippocampus. The case fulfilled neuropathologic diagnostic criteria for DLB (neocortical subtype) 1 and high likelihood AD. 15 There was no evidence grossly or microscopically of any vascular lesions.
MOLECULAR GENETICS
Genomic DNA from the proband and 3 family members was screened for alpha-synuclein mutations. The complete genomic sequences encompassing the alpha-synuclein gene is available through Genbank (http://www.ncbi.nlm. nih.gov/Genbank). Polymerase chain reaction amplification of the 5 coding regions (exons) that encoded for the amino acid sequences was conducted. There were no genetic variants in the gene, specifically, the previously reported A53T mutation. 16 In addition, apolipoprotein E genotyping was conducted using standard methods 17 in the University of Washington Alzheimer's Disease Research Center Genotyping Core (G. Schellenberg, core principal investigator). The proband's APOE genotype was ε3/ε4.
DISCUSSION
Our index case fulfilled both clinical and pathological criteria for DLB, although his early clinical presentation made the diagnosis difficult. Ultimately, he exhibited 2 of the 3 core DLB symptoms 1 including hallucinations and motor symptoms of parkinsonism. Fluctuations in mental status were not well documented, although his wife reported nighttime confusion. In addition, his history of repeated falls and exquisite neuroleptic sensitivity support a diagnosis of DLB. However, he did not exhibit any of these DLB symptoms during the first 10 years of his 18-year course. Pathologically, he exhibited both brainstem and cortical LBs consistent with the neocortical category of DLB. 1 As with many DLB patients, he also exhibited concomitant AD pathology with moderate to severe senile plaque and neurofibrillary tangle changes. 1 The initial clinical presentation of the proband included clinical and neuropsychological evidence of visuospatial, language, and executive dysfunction. Despite early subjective memory complaints, initial neuropsychological testing found superior memory function and argued against a diagnosis of AD. His early language and executive dysfunction, with subsequent development of a severe global aphasia, suggested a cortical disorder similar to frontotemporal lobar degeneration (FTLD). 18 In fact, his clinical course included several core (insidious onset, gradual progression, nonfluent spontaneous speech) and supportive features (age of onset less than 65 years of age, early preservation of word meaning, late mutism, early preservation of social skills, late behavioral changes, late akinesia, and rigidity) of progressive nonfluent aphasia, a proposed clinical subtype of FTLD. 18 One exclusionary item for FTLD present during the initial presentation was clinical and neuropsychological evidence of visuospatial dysfunction. DLB patients generally exhibit neuropsychological deficits quite similar to that observed in AD except for relatively more severe visuospatial deficits and less severe memory dysfunction. 1 In several studies, language dysfunction has been found to be equivalent in AD and DLB. [7] [8] [9] In our proband, the only early symptom that suggested a diagnosis of DLB, versus FTLD, was the visuospatial dysfunction. It was only in the second decade of his clinical course that the core symptoms of DLB became evident. To the best of our knowledge, this is the first case report of an FTLD-like clinical presentation in a neuropathologically verified DLB case. The family history of our case suggests an autosomal dominant inheritance pattern with similar symptoms in affected relatives. Although autopsy was not available for other affected family members, they also demonstrated dementia characterized by symptoms of executive dysfunction, with the sister demonstrating additional language impairment. Seven of the proband's relatives also demonstrated dementia, some characterized by symptoms suggestive of DLB including clinical parkinsonism and hallucinations.
There have been multiple reports of familial parkinsonism with dementia. [19] [20] [21] [22] [23] [24] [25] [26] In the majority of these families, clinical parkinsonism is the predominant presenting symptom with later development of a dementing disorder. Only a few families include individuals that presented with dementia. 20, 22 However, there are no neuropathological examinations available in these affected individuals. Most recently, Tsuang et al 27 and Galvin et al 28 described 2 families with 2 or more individuals with autopsy-proven DLB. Mutations in α-synuclein have also been found in families with clinical parkinsonism and dementia. 29 Pathologically, most of these familial cases have brainstem, limbic, and cortical LB pathology. 30, 31 In this proband, there was no mutation in the α-synuclein gene. Other disorders associated with a familial frontal dementia with parkinsonism include fronto-temporal dementia with parkinsonism associated with chromosome 17 (FTDP-17) and hereditary dysphasic dementia. 32, 33 The former is characterized by τ-associated pathology and LBs are not characteristic, while the latter is associated with inconsistent parkinsonism and LB pathology. This family is unique in that all 7 potentially affected cases presented with dementia and the autopsy of the index case demonstrated cortical and brainstem LB pathol- ogy. Our index case demonstrates the degree of clinical heterogeneity in DLB. DLB should be considered in the differential diagnosis of demented patients presenting with FTLD-like symptoms, especially if there is early evidence of visuospatial dysfunction. Other disorders characterized by parkinsonian signs and dementia must also be considered in these patients including Parkinson's disease with dementia, 34 progressive supranuclear palsy, 34 FTDP-17, 32 and AD. 34 Further evaluation of this family and a search for additional families with autopsy-proven DLB will help to further elucidate the genetics and pathophysiology of this important dementing disorder.
